WO 2005/031764 



PCT/JP2003/012430 



m m m 

fist 

@7tt, ;»Jf ^<Z>EI 6 ic&ttS VII -VII *MSE0r®H «^ - 

n e> © m m k m ^ % m w -r % „ 

15 «©tlh7V^8 Oit, -^18 la, 8 1 c £ tbfc — 

^tlf <^ltt^-b8 2 b, 82d^ ^i|81b, 8 1d« 

b 8 2 c , 8 2 e i . flM&S' — b 8 2 b 
~ 8 2 e ^^fSlttv'- b 8 2 a , 8 2 g i: X.fc t> © T? & 5 0 
«M&f — b 8 2 e tm&is—'h 8 2 g £ ©[fflKlte. tt&ffifttt 
20 ttlr$it5fcii)©]itt^- b 8 2 f 3&S4H¥£*L-CV»5. b 8 

2 a ~ 8 2 e fctt, — #C^>§£8 1 a , . 8 1 c IrgttS^^-*-^ 9 
0, 9 1, 9 2Satl8 1b, 8 1dlriit5 7/W^-;V9 
3, 9 4, 9 5 3&*Krt bftTV^S. flfcteV— h 8 2 a ©TffiRitt, — ?fc 
3£MSUi©*bSB**9 6, 9 7 RX^-^i^^m(D^-^mm9 S , 9 9^ 
25 It btL"CV>5 0 ^/W— Jfr— /V 9 0 ~ 9 6 ftfcfS^mffcaSjtegE £ ftTV^ 5 0 
ifti/- b82a~82g b 9 > X 8 0 <D =a T JfeoTV^ 0 

ftis, 0 6 Xt50 7 te$EIB&III-??fc5<a-c% it*R:»*.wr— 2fc#*&8 1 

a, 8 1cW^IS8 1b, 8 1dOtt^7/l'-*-/l/9 0~9 
6 <D$LW&, m 6 £0 7 £-e*j-/&UTV>ftV> 0 



1 



WO 2005/031764 



PCT/JP2003/012430 



ttJi h 9 is* 8 0 (D — ^IM^te, fl-^MM 9 6 -+*;V—ifr—;V 9 2-* 
— ^#^8 1 c — » .X /V" — 7f\' — /I' 9 1 -> — ?fe#^8 1 a -^/V— /V 
9 7 N ©WlXW:^WiSfr©JIIS-e««l5^«EtbS. — *\ dtJV 

h7^X8 0©ZMt*tt, ^gS«@9 9-»;*A— * — /V9 5 ^-?km 
5 $|8 1 d-^7;V-^-/W9 4 -> -#c^>H 8 1 b->*/V— *-;W9 3 -> 

8 1c Sr^tl/§«^{*. h82a~82g fci&jlC 1 0 0 (12 7) 

&3£££i§:<5o ^Ot^l 0 Oft, #»JtlziJ5£:i^*:je«^jSr— «fe#j»8 
lb, 8 1 d ^<^«t 5 }C LT. «® h7V^80 *s»f^ 

10 -T5 0 

-|feii|8 1a, 8 1 cClB^^y^^y^lrLl, 2^ 
fi81b, 8 1d©gB^y^^^y^*L2, -^il8 1a, 8 

i c t-^mms ib, 8 1 a t (Dm^ ^^^^Mt-r^ 

15 k = | M | /J~ ( L 1 • L2) (k^l) 

tb^m * 2^&V>CDT% *2jgifeS&4sa5i«V^ 

31 H h y is* 8 0 X'IZs —®L%M. 8 1a, 8 1 c t — 81b, 
8 1 d fc^W^attflsJi (OH*^— h82c~82e) 
20 ftftflWlOl (0 7) +#fc«i&^#$Ck & 

^ bM!-j:o-C-^iii8 1 a, 8 1 c±W^ti8 1b, 8 1 

xoxM&fcmvmm^&'bis <-tz>&m (sir r&m&mi ^5.) 

25 b*b5„ 

-^#^8 la, 8 1 c±5:^ftt^8 1 b, 8 1 d±}dM$tb 



2 



WO 2005/031764 



PCT/JP2003/012430 



fcWmfc^—* h —®L^M. 8 1a, 81cW3ti81b, 8 
j$ 8 1 a H3dr. 8 1c PJdr % 8 1b Hdr, ^Xl—^k^ 

a, 8 i c 8 lb, s i a k<omm& m&&m+mn#mi 



WO 2005/031764 



PCT/JP2003/012430 



15 x%>z><dx, mfrmj&zftimxz % a ua>t>. t^ig^n^ . -ft 

25 ^Spt&fc&So 



4 



WO 2005/031764 



PCT/JP2003/012430 



5 



WO 2005/031764 



PCT/JP2003/012430 



H4rix KlS^wH 3 ici*5rt« iv-iv »«»f®0"C*>5.' * 

1 a ;R.t*JB * — ^ 1 2 a £ IF 

i^^^-^^^-^^^^^fc^^tt^O^*^^-^ 1 3 a 3 

-1/ lib Xt^^tUKtt^^^"^ 1 2bi *£:;RtfJ13 8Us**1*©SB5H£ 

titcftm&i$-<offi&'< * — > l 3 b t ib*bt£Z&&i>"- M4 

b £ , Blfc 13a O — ^0®±^o4'^:^>Jlffl^^e't"S— 2fc 

til 5at, fl«^^ — ^1 3 b <D — jj(Dffi±.frO*¥$k(DnW\Z.#LW. 

5bi, — h 1 4 a , 14 b. — #C#i^l 5 a& 

tf— jMMftl 5 b £ i t>fc»t>*«tttA«^ — ^1 la, lib 



WO 2005/031764 



PCT/JP2003/012430 



Rxfimmm&s**-^! 2 a, 12b ^u-tsv^^-rs-^^tt 

— M6a, I6bi 3r#;Lfc%^T*fc<5o "*-fcfc>"fcs — #C#il£ 1 5 
a tZmM'*?—> 13b ©te^B-tK^fc*^ H^^i^l 5 b 
^>jr-^l 3 b©— ^<D®_bts:^«-rs. ifv^i5i'i:^-C*#5, 

5 M^M4a, 1 4 b&tjq&tti/- M 6 a fcltt. 

& 1 5 a &mmirz> is, i9. %.xf-#i^m 1 5 b *m 

m-TZ *;v—i£-;v2 0 , 21 e>*LTV^. Mfei'— b 1 6 a <D 

Tffii-t*. -?mm*/b©**p** 2 2, 2 3^-^tiio^«i 

2 4, 2 5#Krt6>*LTV»S. ^-*-A'18-2 1rtl!:(i*tft!J s 
12a, 12bWI^-H6, 17^ |1F7^10©37 

fc*5, IS iRTtm 2 telMS^fcS©-^ t^tfilf-fttl 1 5 
aW3iii 5 b©fi^;v-*-/H 8~2 i©4fc1fias. 0 1 

15 fcH 2 LTV^V^ £fc, @2T1^ J&^t*! (±T*lRl) *■ 

5 a -^7;W*-;H 9 2 3, ©JlHXte - ©i£© 

— b 1 6 a , 16b fcllKjfc 2 6 (02) £r|i§£.£^5o 
25 «J| byy^l 0-T?tt> 5 a 1 5 bi©»## 



7 



WO 2005/031764 



PCT/JP2003/012430 



ft< . —Wl^mi 5 a irifetll 5 b t<Dmmhfe& £>&V^ 

5 £fc, ll^V- M 4 a ft. ^5Mt£^*-^l 1 a&tfJUii^tt^ 
— ^1 2 a <DgU¥£ s ^tt^^ — ^1 3 b <Dmmt&mV< ^oTV^ 
So t&fci''— h 1 4 b t>H3#T?&5o ^r^fcfe, — M4a, 1 

4 b ©JgUS^ ^Ctt)-tl^50t\ h 1 4 a , 14b £r£fc 

10 ft*5. f 1 4 b ©Mffil--ftil 15a Rl^-^kmm 15b 

^r^tt^n^^i-s- i: £ 9 , ^ij^i/- b i 4 a ttrnm-tz^ t h-e 
# So 5 b » % M4b ±x~tif£< s m^>— h 1 

6 b itMttl) <fcl^„ 15b t^ttiX— hi 6 b t(Dm^. 

-iv^^^f®ig-efcSo wr. ^^boia®t-^^#i^^-t-So 

fc*P$:m&/<? — ^ 3 1 a &tJ^ii:$£'tt^ 0 * — ^ 3 2 a £ * ifc: J! 
^^>t-0$P^^^^^nfci^m'l4#:^)SI«^^-^ 3 3 a £ 3> b ft S 

frb/c 44'^ — V 3 1 b RT£mMfi&&^? — V 3 2 b 'f^ftt* 

5r*tJ!l^J5©a*V- b 3 4 b ir. tb^^ 
£ ft fcifjjfe — ^ 3 1 c RXfimWtm&s** — f 3 2 c ^ifer-S. 

t^^W^^£l$5H-^/& £ ftfc^lKtttta^ft'** ~ ^ 3 3 c £2p6> 
— b 3 4 c N *$:RX$mmz.Z:tl^ti : m 

8 



WO 2005/031764 



PCT/JP2003/012430 



Jg/fc£*bfc — ^ 3 1 e RT$mMtM&'*? — > 3 2 e £ 

^b^^r.^.mm^mm(omm^- h 3 a e ««^^-^s.3 a © 

3 3 b (D-^^ffiid^o^^^^ffli-^ai"^-^^^ 3 5bh figtt 
s*? — ^ 3 3 c o — ^©J^o^^JlfflKltett-rS— 3 5 

io c — f 3 3 d© — IB fcffc*-*" 5— * 

gj& 35d^ 'iiJ&S' — h34a~34e, — 3 5a, 35cS 

t^-^^^3 5 b, 3 5 d 5 ni^»t^^>3 1 a 

~ 3 1 e RUmUMfe'** — ^ 3 2 a ~ 3 2 e t^UTSVMuf f5 
— ^GD^tef ~ h 3 6 a , 36biSritfc<)©t?J>5. 
15 -|fetl3 5 a ttftm^^-^ 3 3b ©WOlil^f 

-^i§3 5 b liit^^-^ 3 3 b ©-*©®±ML^ 
3 5b teflU^^ — ^ 3 3 c (D#,^CC»®_hlil'fiS — 3 5 

c tefift/^ — ^ 3 3c <£> — ffi-hMilB t^ — 35c tel^H 

^^_^ 3 3 d05-ft&^r<D®_bfc^SU. 2^il3 5 dttW*^*-^ 
20 3 3 dO-^Offii^H-fSx tfV^X.5-t^tt5, 

jgjfci/ — f 3 4a~34c RtfBlttS' — h 3 6 a — 3 5 

a, 3 5 c S:tit5^^-*-/M 0,4 1,4 2 bftT V^„ 

ft^V— b 3 4 a~ 3 4 dMtt^- h 3 6 a mr*. — 3 5 b , 

3 5 d.lrijit5^^'-*-^4 3, 4 4, 4 5 flSKtt fetl/T^So fl* 
25 ty-h3 6aCTW^ -fttlffl^ii4 6, 4 7^3 

5ftlcH:*t^«§^^5. tf*«tt^^-V3 1 a~3 1 e, 
M — ^ 3 2 a ~ 3 2 e fttMKteV — b 3 6 a , 3 6b^, t 



9 



WO 2005/031764 



PCT/JP2003/012430 



a, 3 5 c &TJ*Z1&:#$|3 5 b , 3 5 dOlSW-* , -^4 0~4 

\p] (±T^IrJ) &*B#Ir] (fc^^lRj) £ 9 %t^Lt^Lt^5o 
5 #MSiOli©^^^Tt5o f tt^- b 3 6 a , 36bft, 
MJ¥#S 1 0 0 n m> fid* 8 mm. Hfr# £ s 6 mmT?fc 5 0 SU^i/— h 3 
4a-34elt 5 0/im, ipSd5 8 mm. *?T% & 6 mmX-feSo 

3 5a, 35c R^H^H 35b, 35dtt, Iglff & 1 5 n 
m N l^fgdS 2 0 0 m m-C*fe^>o V— b (OmMWiW^, 10~5 0ftgg 

10 ^^^^T'fc^>o 

5»JS 3 O <D — ^#JT*{*. ^£B«®4 * — /H 2^ 

— #C^$|3 5 c-^^;W*-^4 — ^^7^3 5. a /V — 2ft — 
4 0^114 7, © MS ffi© JK^* Strife ft 5 o — *\ 

b7V730 (DZl^ffl-t?}*. ^IHJ*@4 9-*^;V-*-/V4 5 

15 $3 5 d-»^/W— ^4 4^~^#^3 5 b-»^^*-/V4 3-* 
*Hfc*ffi4 8 % <Z>IEXf±w©jS!©>ll*C*SK^*Ktb5o — #C#i^3 5a, 

3 5c «ft5msfm. ^ 3 1 a ~ 3 i e % mmm^< 

^^32a~32 e&TJ^I*^ — h 3 6 a, 3 6b KUKjfc 5 0 (04) 

20 b, 3 5dHM^5o -<z> J; 5 tat, 3 o tmft-r 

mm V 3 0 TJfi, -Ifeiil3 5a, 35c t-ftil3 5 b , 

3 5di:©r^5^«tt#l (i|/^-y3 3b~3 3d) 

25 3 5 a, 3 5 c £ ^^^^ 35b, 35 d _hfcl^«fl^— * h U 

3 5c^±, 3 5b ^±^.t^-^#^ 3 5 d P±©*6*te## 

ftt5Jli:!)*<x -^#H3 5a, 3 5ctl^i3 5b, 3 5d 

1 0 



WO 2005/031764 



PCT/JP2003/012430 



mm&&mikk &m*.-<?% s„ ^ti^M*-, 3 4 b ~ 3 4 

d^^fttS CHaoT, — &#i&3 5a, 35c £Z1#:#||3 5 b , 
35di: (DmWi&hM%. Z>o 

l£fc, jlJ&IX- h 3 4 a ft, WItt/^-V3 1aMlltt^ 
5 * — >^3 2 a (Dmmt, mV,^? — ^ 3 3 a ©^J¥t &mV< ftoTV^ 
5„ JftJifcV — h34b~34e hmMX$>Z> 0 ^z<Dtz.^>, U^y— Y 3 
4 a ~ 3 4 e <Dm»& if - T? t> — ft 5 <T) X, mj&v' — b 3 4 a ~ 3 
4 e &r£fcf#i-3— ^j-O^ftiX— b 3 6 a , 3 6b ^ spifiK: ft 3 0 

HI 5 fcSmSSSjfcS'- MB),(C),(D),(E),(F)te, m 3 fc&ttS^J&v'- 
F34e, 34d, 34c, 34b, 3 4 alC^tSo E5{^*3ft5 
^ttv— h(A),(G)W; N HI 3 fc*5tt5#t£v'— b 3 6 b , 36a M^J^I" 
5. 

15 *-?\ V — Zfrfc-TZ (It 6 1)„ att$t3^«^j^(5N 

i - Cu - Z n^-efe6„ m^X, Y?9-Zfls- KfelrfflV>tPET 
(polyethylene terephthalate) 7 J ;U J* ±fcm&{$ * ? V — 2r ttg-t" 
S^l t KlJ: <9 > a^^- h«r^7^i-5 (Ii6 2) 0 iV^T, Z<DM& 
ix- h $r§]»f-r6 ^ t \z. J: <9 . l«ffl©ltt^- MA),(G)£#5 
20 (X^6 3)„ 

SU*£. m&ifc^-— * h (#lx.?fN i - C u - Z n^) %fcj&T 5 t t 

f5 (116 5)„ r^T, y - ^i^fe^r^T P ET7^^A 

25 (B),(C),(D),(E),(F)0^«^^-^^f^^i-§ (Xm6 6) 0 ^ 
^ y -^M?fe£/BV^TPET:7^/i^ii^ai4#^ — * h £rifei!ti~ 
5- £ ^ £ 9 . b(B),(C),(D),(E),(F)oa^^^-^^^^-rS 
(It6 7)„ m^X, mifr^- b(C),(D),(E),(F)^*i-b. ^W^^^J; 
9 */^— * — /V&TEfJ&U (IS6 8), Aglll^^F?:^^- 

1 1 



WO 2005/031764 



PCT/JP2003/012430 



»j£V-MB). 9 tM*6>*Lfc»Jfc$' fc - MC),0»,<E),(F)frP 

\z.®m~tZ (117 1), $^T. 9 0 0lCiMllM^fit5 
(117 2) 0 ^«S««iSr^^i-* Ox ilb7^^ 

(X©7 3) 0 

20 -^HJ 5^-VI?:2l: 10^-^ 

^ttfr ; Wia^ 1 0 0 Irffiffl 

@-i *r«#3fi mm v ? io 

X^flU 5^-y/«Sr2l : 1 O^-V 
25 Mfefc ; *U»I3S*»** 10 0 

(D- 2 ftgLflm Ilf7^10 

; ®mmmm5 o o st^ji 

1 2 



WO 2005/031764 



PCT/JP2003/012430 



@- i mmmrn mm v^f* 30 

— &W 5 * — 31 : 1 5 * — ^ 

— 5^-y/i^6l: 30^^y 
: ftMsfttt* 10 0 &£>ffl 

5 (D-2 ffm#5t lif7^^30 

— 3c{W 5^"-y/II:3l: 

— 5 * — ^/M* 6 Jff : 3 0 ? — V 
; Vim&M* 5 0 0 Sr^ffi 

10 * 1 iei^i-al 9 T?fc£„ 

^1 





Lp(//H) 


Ls(jUH) 


lp(//H) 


Is(juH) 


K 




4.25 


8.31 


1.48 


3.02 


0.807 


(D-i 


6.06 


1 2.7 ■ 


0.24 


0.51 


0.980 


©-2 


28.2 


55.1 


0.34 


0.72 


0.994 




53.5 


102.2 


1.28 


2.62 


0.988 


(D-2 


258.1 


51 5.3 


1.03 


2.1 5 


0.998 



X 1-2*IH?B«ffi1#tt (D3KVjy.T ®8~10KV d)8~10KV 



15 mm±<Dmm*sm& 

1 3 



WO 2005/031764 PCT/JP2003/012430 



1 4 



WO 2005/031764 



PCT/JP2003/012430 



* — >- Struts vm^-t 5— ^©aitts'— b £ % 



WO 2005/031764 



PCT/JP2003/012430 



WO 2005/031764 



PCT/JP2003/012430 



10 



HI 




166 



11b 



15b 

craw© 



11a 



15a 



13b(M§^/^-^) 



<H*5/-h) 
14b 




12b 



i3a(mw,n9-y) 

14a 



1/7 




3/7 



WO 2005/031764 



PCT/JP2003/012430 




4/7 



WO 2005/031764 



PCT/JP2003/012430 



CO 



in 



i 



J* 



CO 
CD 



fg 



CM 
CO 



f 1 

Si 
§1 



CD 



i 



■in 



05 
CD 



1 r 

< i 



,7\ 



CO 



§g 1 

sr 



00 
CD 



XI 



O 



<D 



x 



Xr U|f Q y—s 

^ S ^ -bb 



CD 
CD 



x 



rj 

-M S? <-< 

XLL 

JJ T!> QQ 



LL. 



LO 
CO 



I 



r<.'<r 



5/7 




6/7 




7/7 





Tr^+f>TTlClf"ir>TISll annli<«atiAn "NT/"* 

JXllCJXIaUl/llal appilCaUOn 1NO. 




PCT/JP03/12430 


A. CLASSIFICATION OF SUBJECT MATTER 




Int. CI 7 H01F17/00 





According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
" Int. CI 7 H01F17/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



JP 9-306770 A (FDK Corp . ) , 
28 November, 1997 (28.11.97), 
Full text; all drawings 
(Family: none) 

JP 11-97245 A (Tokin Corp.), 
09 April, 1999 (09.04.99), 
Full text; all drawings 
(Family: none) 



1-3,5 
4 



| | Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: "V 
"A" document denning the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

**L W document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other T 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken atone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
. combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
24 December, 2003 (24.12.03) 


Date of mailing of the international search report 

20 January, 2004 (20.01.04) 


Name and mailing address of the ISA/ 
i Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IS A/710 (second shftpf* Onlv 1098^ 



BBSlPHEtKr 



mmmmm-%- pct/j po.3/1 24 3 0 



a. &9HDmi-&ftm<z>&m (smwHrn (ipO) 

Int. CI 7 HO 1 F 1 7/0 0 



IWE*ffo*:*/MRJW (BBEffffltfHGI (IPC) ) 
Int. CI 7 HO 1 F 1 7/0 0 



B*B£US*r£&tt 1922-1996^ 

B^B^HUffi^MS^R 1971-200 3# 

B*B3M/s*r£&tt 1994-2003^ 

B*B£UI*r£Sft2*tt 19 96-200 3# 



9MB:£tlta> 






X 
Y 
Y 


J P 9-306770 A (^dbS^b^^tt) 19 9 
7. 11. 2 8, ^X, ^ (77 5y-ftU 

JP 11-97245 A (tfc5£#*fcb— *c» 1 9 9 9. 0 

4. 0 9, ±m (77^y-*U 


1-3, 5 
4 
4 



□ /<fyb7r 5 ■y-KBB'f538iJSltt«r#JB. 



>fc>© 

TEJ BnSEUMBair©U«IS^M:4m-T*ife«^ BBPfflSB 
8*&te^$*vfct>© 

TOJ P^fcJ;5W^> WaHfUiWSW-SXR 

TPj BROW HOT?* 36*o«5felt«Z>^I©«ati:*5W8l 



TXJ #|!:BB3*«>*)5S3!*-Csfeo-c; attXtt©*"X?*W 

«t o TiiiW&8* ft v >fc % x. b ft 5 1 © 
r&j p— /•?fyb7r 5 y*- JcWt 



2 4. 12. 0 3 



2 



0. 1.2004 



M4MtnF/3* (1SA/JP) 
100-8915 



5R 



9 2 9 8 



03-3581-1101 &m 3 5 6 5 



^tPCT/ISA/2 10 (^2^i?} (1 998¥7£) 



